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(57) Abstract 

A box blank forming apparanjs includes at least one printing assembly (12, 14), a slotting assembly (18), and a feeding (24) and 
conveying (28) mechanism for feeding blanks (26) through the apparatus. The feeding (24) and conveying (28) mechanism brings the 
blanks (26) into contact with the printing cylinder (44) and the sloiter blade (96) to complete printing and slotting operations on the blanks 
(26) in the formation of boxes. An interrupter (52) is provided in association with the printing assembly (12, 14) for removing the blanks 
(26) from conuct with the printing cylinder (44), and similar structure can also be provided with the slotting assembly (18) for removing 
the blanks (26) from contact with the slotter blade (96). A controller (120) is provided for controlling operation of the interrupter (52) 
of the printing assembly (12. 14) and may be used to also actuate the interrupter structure (106) of the slotter wheel assembly (18). This 
allows the printing assembly (12, 14) and the slotter wheel assembly (18) to accomodate t>ox blanks of variable length. 
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BOX BLANK PRINTER/SLOTTER APPARATUS 



Background of the Invention 

1. Field of the Invention 

The present invention relates generally to the art of box blank 
formation, and more particularly to a box blank forming apparatus having a 
printing assembly, a slotting assembly, and a controller for selectively 
interrupting printing and slotting of each blank to regulate the positioning and 
number of imprints and slots formed in each blank, regardless of the length of 
the blanks. 

2. Discussion of the Prior Art 

Conventional box making operations involve initially die cutting a 
box blank from a sheet of corrugated paper board or other suitable material, 
followed by creasing and slotting the blank to define the sides and end flaps of 
the blank, it is also possible to print on the blank by passing it through one or 
more printing assemblies prior to creasing and slotting. 

In conventional box blank forming machines, the blanks are fed 
from a supply stack by a conventional sheet feeder or the like, and are 
advanced through the printing assemblies and into the creasing and slotting 
assemblies by a conveyor so that each blank is imprinted and includes a series 
of spaced slot pairs of desired length separated by continuous creases. Each 
printing assembly includes a printing cylinder supported for rotation on the 
frame of the apparatus, an inking assembly for inking the printing cylinder, and 
an impression cylinder opposing the printing cylinder for bringing blanks into 
contact with the printing cylinder for printing. The conveyor is perforated, and 
several vacuum trays underiie the conveyor for permitting a vacuum to be 
drawn through the conveyor so that blanks are held against the conveyor as 
they are conveyed between the printing and impression cylinders of each 
printing assembly and through the apparatus. 

in order to permit each printing assembly to be independ- 
ently removed from operation, the impression cylinder of each printing 
assembly is supported by eccentric hubs that allow shifting of the impression 
cylinder toward and away from the printing cylinder in a direction generally 
transverse to the travel path of the blanks through the apparatus. The vacuum 
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trays of the conveyor are also supported by the eccentric hubs so that the 
conveyor can also be moved toward and away from the printing cylinder. By 
providing this construction, it is possible to set up the machine for single color 
printing by removing all but one of the printing assemblies from operation, or 
to set up any number of printing assemblies for multi-color printing, it being 
understood that each assembly is used to print a single color on the blanks. 

A mechanism is provided for manually turning the eccentric hubs 
during down time of the apparatus to shift the impression cylinder and conveyor 
between a printing position adjacent the printing cylinder in which the 
impression cylinder and conveyor bring blanks into contact with the printing 
cylinder, and an interrupted position in which the impression cylinder and 
conveyor are spaced from the printing cylinder by a distance sufficient to allow 
blanks to be conveyed past the printing cylinder without being printed. 

The creasing assembly of a conventional machine includes an 
upper drive shaft on which a plurality of creasing wheels are supported for 
rotation. An anvil roller opposes the creasing wheels and defines a nip into 
which the blanks are conveyed so that a series of longitudinal creases are 
formed in the blanks as they pass through the assembly. The slotting 
assembly of a conventional box blank forming machine includes a plurality of 
slotting wheel mechanisms supported on a drive shaft. A lower anvil roller 
opposes the slotting wheel mechanism and defines a nip into which the blanks 
are conveyed as they leave the creasing assembly so that at least one set of 
laterally spaced slots are formed in each blank as it is conveyed through the 
slotting assembly. 

A problem encountered with conventional printing assemblies and 
with conventional slotting assemblies is that there are limitations on the size of 
blanks that may be handled. In particular, since the printing cylinders and 
slotting wheel mechanisms of conventional machines are of fixed circumfer- 
ence, the maximum box blank length which may be formed using such 
structure is limited to lengths less than this fixed circumference. It is not 
possible to produce box blanks of a length greater than the circumference of 
the printing cylinders and slotting wheel mechanisms of a particular apparatus 
without fitting the apparatus with larger cylinders and slotting mechanisms. 
Such modifications to any apparatus are expensive, and result in a significant 
amount of down time. 
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U.S. Patents 5,297.462 and 5.327,804 disclose slotting wheel 
mechanisms having dynamically retractable slotter blades that allow the 
formation of boxes of various sizes, including lengths larger than the circumfer- 
ence of the slotting wheel mechanisms. The disclosure of these patents is 
hereby incorporated into the present application by this express reference. The 
slotting wheel mechanisms disclosed in the noted patents provide greatly 
improved box making operations which allow the "skipping" of cutting during 
one or more successive slotting wheel revolutions. With this configuration, 
blanks of virtually any size may be readily slotted without stopping the slotting 
wheel mechanism and without the need for employing larger diameter 
mechanisms. However, due to the inability of conventional printing assemblies 
to accommodate similarly oversized blanks, any printer/slotter apparatus 
incorporating such an improved slotting wheel mechanism would be limited to 
use with blanks smaller than the circumference of the printing cylinder. Thus, 
the advantage gained by the improvement in the slotting wheel mechanism 
would go unrealized in the printer/slotter apparatus due to the restrictions 
imposed by the printing assembly. 

Objects and Summary of the Invention 

It is an object of the present invention to provide a printing 
assembly having a means for interrupting printing on the fly during the passage 
of each blank through the assembly to enable a single impression to be made 
on each blank as the blanks are conveyed through the assembly, even when 
the blanks are of a length greater than the circumference of the printing cylinder 
used in the assembly. 

It is another object of the present invention to combine control of 
both the printing assembly and slotter wheel assembly of a box blank forming 
apparatus to enable handling of box blanks of various sizes, Including sizes 
greater than the circumferences of the printing cylinders and slotter wheels of 
the apparatus. 

In accordance with these and other objects evident from the 
following description of a preferred embodiment of the invention, a box blank 
forming apparatus is provided for forming blanks of variable length. The 
apparatus includes a printing cylinder having a central longitudinal axis and 
being supported on the frame of the apparatus for rotation about the longitudi- 
nal axis, and a drive means for driving rotation of the printing cylinder. An 
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impression cylinder is supported on the frame for rotation about an axis parallel 
to the longitudinal axis of the printing cylinder, and a feeding means is provided 
for feeding the sheets along a travel path extending between the printing 
cylinder and the impression cylinder. 
5 The apparatus also includes an interrupting means for moving the 

printing cylinder and impression cylinder toward and away from one another 
between a printing position in which the impression cylinder and feeding means 
bring sheets into contact with the printing cylinder and an interrupted position 
in which the impression cylinder and feeding means are spaced from the 

1 0 printing cylinder by a distance sufficient to allow sheets to remain out of contact 
with the printing cylinder. A control means is provided for actuating the 
interrupting means to move the printing and impression cylinders relative to one 
another between the printing and interrupted positions during both rotation of 
the printing cylinder and operation of the feeding means to enable a single 

15 impression to be made on each sheet as the sheets are passed between the 

cylinders, regardless of the length of the sheets. 

By providing a box forming apparatus in accordance with the 
present invention, numerous advantages are realized. For example, by 
controlling the interrupting means to interrupt printing on the fly during the 

20 passage of each blank past the printing cylinder, it is possible to print a single 

time on each blank as the blanks are conveyed through the assembly, even 
when the blanks are of a length greater than the circumference of the printing 
cylinder used in the assembly. 

In addition, by providing a printing assembly having this capability 

25 of handling universally sized blanks, it is possible to combine control of the 
printing assembly and of a suitable slotting wheel mechanism to permit printing 
and slotting of such universally sized blanks in a single apparatus. Thus, 
recent advances made in the design of slotting wheel mechanisms can be used 
with the present invention to increase the versatility of a box blank forming 

30 apparatus, and both the printing and slotting operations can be controlled to 
accommodate blanks of various sizes. 

Brief Descriptinn of the nrawina Figures 

The preferred embodiment of the present invention is described 

35 in detail below with reference to the attached drawing figures, wherein: 
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Fig. 1 is a schematic side elevational view of a box blank forming 
apparatus constructed in accordance with the preferred embodiment; 

Fig. 2 is a schematic side sectional view of a printing assembly 
forming a part of the box blank forming apparatus, illustrating the assembly in 
an interrupted position in which no printing is carried out; 

Fig. 3 is a schematic side sectional view of the printing assembly, 
illustrating the assembly in a printing position; 

Fig. 4 is a side elevational view of the printing assembly in the 
interrupted position; 

Fig. 5 is a sectional view taken along line 5-5 of Figure 4; 

Fig. 6 is a side sectional view of a slotter wheel assembly fonning 
a part of the box blank forming apparatus; 

Fig. 7 is a fragmentary sectional view of the slotter wheel 
assembly, illustrating a single slotter wheel mechanism of the assembly; and 

Fig. 8 is an end elevational view of the slotter wheel assembly. 

Detailed Description of the Preferred Embodiment 

A box blank forming apparatus constructed in accordance with 
the preferred embodiment is illustrated in Fig. 1, and broadly includes a frame 
10. a pair of printing assemblies 12, 14. a scoring assembly 16, and a slotting 
assembly 18. The frame includes a pair of laterally spaced side walls 20. 22, 
shown in Fig. 5. that are secured together by suitable means and are supported 
on the floor of a production facility. The spacing between the side walls 
establishes the maximum width of box blanks capable of being formed by the 
apparatus. 

Returning to Fig. 1, a conventional blank feeder assembly 24 is 
supported at one end of the frame and defines the upstream end of the 
apparatus. An example of a sheet feeder capable of use in the apparatus is 
illustrated in U.S. Patent No. 5.338,019. the disclosure of which is incorporated 
herein by this express reference. A stack of box blanks 26 are loaded in the 
feeder and fed serially by the feeder to the apparatus. A conveyor 28 extends 
between the sheet feeder assembly and the scoring assembly 16 for conveying 
blanks through the two printing assemblies 12, 14 and directing the blanks into 
the scoring and slotting assemblies. A pair of feed rollers 30, 32 are positioned 
between the sheet feeder assembly and the conveyor for guiding movement 
of blanks to the conveyor, and an additional upper feed roller 34 is provided at 
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the upstream end of the conveyor for holding the blanks against the conveyor 
as the blanks are fed from the stack. Another upper feed roller 36 Is provided 
at the downstream end of the conveyor for guiding blanks into the scoring 
assembly 16. 

The conveyor 28 is supported by a pair of end rollers 38, 40 that 
are driven to move the conveyor during operation of the apparatus so that box 
blanks are conveyed on an upper run of the conveyor at a predetermined rate 
through the printing assemblies and into the scoring and slotting assemblies. 
The conveyor is formed of a perforated material, and a plurality of vacuum trays 
42 extend beneath and support the upper run of the conveyor. The vacuum 
trays each include a perforated upper support surface and are connected to a 
suitable source of negative pressure so that during operation, the blanks are 
drawn to and held against the upper run of the conveyor as they travel through 
the apparatus. 

The printing assemblies 12. 14 are each adapted to print a single 
color on the blanks during operation but othenA/ise are identical to one another. 
Thus, the number of printing assemblies provided on the apparatus determines 
the maximum number of colors in which printing can be carried out. Each 
printing assembly includes a printing cylinder 44, an inking assembly 46 for 
inking the printing cylinder, and an impression cylinder 48 for establishing 
contact between the box blanks and the printing cylinder as the blanks are 
conveyed between the cylinders so that an impression is made on the blanks. 
The printing cylinder 44 is rotatable about a central longitudinal axis that 
extends in a direction transverse to the travel path defined by the conveyor, 
and includes a fixed circumference on which a printing plate 50 is supported. 

The impression cylinder 48 of each printing assembly 12, 14 is 
supported between the upper and lower runs of the conveyor 28 for rotation 
about an axis extending in a direction parallel to the longitudinal axis of the 
associated printing cylinder. As illustrated in Fig. 5, an interrupting means is 
provided for moving the printing cylinder 44 and impression cylinder 48 toward 
and away from one another in a direction transverse to the travel path between 
a printing position in which the impression cylinder and conveyor bring sheets 
passing between the cylinders 44. 48 into contact with the printing cylinder and 
an interrupted position in which the impression cylinder and conveyor are 
spaced from the printing cylinder by a distance sufficient to allow sheets 



wo 97/15439 



PCT/US96/15324 



-7- 

passing between the cylinders -to remain out of contact with the printing 
cylinder. 

Preferably, the interrupting means includes a pair of eccentric 
hubs 52 within which the ends of the impression cylinder are supported, and 
a means for rotating the hubs to shift the impression cylinder toward and away 
from the printing cylinder in a direction transverse to the travel path defined by 
the conveyor. Each hub 52 is elongated, presenting opposed inner and outer 
axial ends. In addition, a number of longitudinally-spaced stepped regions 54, 
56, 58, 60 are formed on the outer surface of the hub between the axial ends. 
The stepped region 54 adjacent the outer axial end of the hub includes a 
toothed circumference defining a gear by which the hub is rotated. The 
stepped region 56 adjacent the gear presents a cylindrical outer support 
surface having a diameter smaller than the root diameter of the gear. The 
support surface 56 is received in a bore formed in one of the side walls 20, 22 
of the frame so that the hub is rotatable. and the gear 54 and the support 
surface 56 are concentric so that rotation of the gear is guided by the support 
surface. 

The stepped region 60 adjacent the inner axial end of the hub is 
of a diameter smaller than the other stepped regions, and includes a cylindrical 
outer circumferential surface defining a central longitudinal axis that is off-set 
from the longitudinal axis defined by the gear 54 and support surface 56. The 
vacuum trays 42 adjacent the impression cylinder 48 each include laterally 
spaced, longitudinally extending arms 62. and each arm extends over and is 
supported on top of the inner stepped region of one of the hubs so that when 
the hubs are rotated, the ends of the vacuum trays adjacent the printing 
assembly are shifted upward and downward relative to the printing cylinder, 
raising and lowering the conveyor at the same time. The region 58 adjacent to 
the inner stepped region 60 defines a shoulder for maintaining the spacing 
between the vacuum trays 42 and the side walls of the frame. 

A longitudinally extending bore is provided in each hub, and 
presents two stepped regions 64, 66. Both regions are cylindrical in shape and 
concentric with one another, presenting a longitudinal axis that is off-set from 
the longitudinal axis defined by the gear 54 and support surface 56. The outer 
stepped region 64 of the bore is a large diameter region within which a bearing 
assembly 68 is received. The inner stepped region 66 of the bore is a small 
diameter region within which an axial end of the impression cylinder is received. 
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The ends of the cylinder are supported within the bearing assemblies 68 to 
enable rotation of the impression cylinder about the axis of the bore. In 
addition, this construction enables the impression cylinder to be shifted toward 
and away from the printing cylinder when the hubs are rotated. 

A transfer shaft 70 is supported on the frame beneath the 
impression cylinder for rotation about an axis extending in a direction parallel 
to the axis of the impression cylinder. The ends of the transfer shaft protrude 
beyond the side walls of the frame and a pair of gears 72 are fixed to the shaft 
at positions in alignment with the hub gears 54. Thus, rotation of the transfer 
shaft is transmitted to both hubs so that the impression cylinder is moved 
toward and away from the printing cylinder without upsetting the parallel 
relationship between the impression and printing cylinders. A belt support roller 
74 is mounted for rotation on the transfer shaft at a position between the side 
walls of the frame, and the lower run of the conveyor 28 is supported by the 
roller. Preferably, bearing assemblies are provided on the transfer shaft for 
permitting this relative rotation of the support roller. 

A pneumatic piston-and-cylinder actuator 76 is supported on the 
side wall of the frame by a pin and may be pivoted about the pin to accommo- 
date extension and retraction of a piston forming a part of the actuator. A 
rotatable sprocket 80 is supported on the frame by a shaft that extends 
between the side wall of the frame and a bracket 82 that is secured to the 
frame. The piston includes a distal end that is connected to the sprocket by a 
pin that pemnits relative pivotal movement between the piston and the sprocket. 
A second sprocket 84 is fixed to the transfer shaft 70 immediately above the 
lower sprocket, and a chain 86 is received on the sprockets 80. 84 for 
transmitting rotation of the lower sprocket to the upper sprocket. When the 
piston is extended from the position shown in solid lines in Fig. 4 to the position 
shown in dashed lines, the sprocket 80 is rotated in a counterclockwise 
direction. This rotation is transmitted to the transfer shaft 70 and through the 
gears 72 to the hubs 52, rotating the hubs in a clockwise direction from the 
interrupted position shown in Figs. 2. 4 and 5 to the printing position shown in 
Fig. 3. Because the impression cylinder 48 is supported on an axis eccentric 
from the axis about which the hubs rotate, the impression cylinder is shifted 
upward toward the printing cylinder 44. Likewise the ends of the vacuum trays 
42 supported by the hubs are lifted into proximity with the printing cylinder 
raising the conveyor 28 to the printing position. 
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As shown in Fig. 5, an electric brake 88 is received on the transfer 
shaft at a position adjacent to the upper sprocket 84, and is supported on the 
side wall 20 of the frame. The brake is of conventional construction, and is 
actuated once the impression cylinder and conveyor have been lifted to the 
printing position in order to hold them in place. Likewise, the brake is 
disengaged prior to lowering the impression cylinder to the interrupted position. 

A conventional drive means is provided on the apparatus for 
continuously driving the printing cylinder and inking assembly rollers of each 
printing assembly, regardless of the position of the Impression cylinder relative 
to the printing cylinder. Preferably, a single drive shaft extends along the frame 
of the apparatus for driving all of the printing assemblies, as well as the scoring 
and slotting assemblies and the conveyor 

As shown in Fig. 1, the scoring assembly 16 is conventional, and 
includes one or more upper scoring wheels 90 supported for rotation on a drive 
shaft, and a lower anvil roller opposing the scoring wheels. Each scoring wheel 
includes a means for forming a crease in a blank as the blank is conveyed into 
the nip defined between the scoring wheel and the anvil roller to define a fold 
about which the blank can be folded to form a box. 

The slotting assembly can either take the form of one of the 
slotting mechanisms illustrated in U.S. Patent Nos. 5,297,462 and 5,327,804. 
or can be constructed in accordance with the preferred embodiment illustrated 
in Figs. 6-8 of the present application. Regardless of the embodiment 
employed, the slotting assembly generally includes a slotting wheel mechanism 
for forming slots in the blanks, and an interrupting means for interrupting 
slotting on the fly during passage of each blank through the slotting assembly 
to enable a single series of slots to be made in each blank as the blanks are 
conveyed through the assembly, even when the blanks are of a length greater 
than the circumference of the slotter wheel mechanism used in the assembly. 

Turning to Fig. 8, the preferred embodiment of the slotting 
assembly includes a plurality of slotting wheel mechanisms 91 spaced laterally 
from one another along a drive shaft 98. With reference to Fig. 7, each 
mechanism includes a rotatable drive assembly 92, a rotatable blade wheel 94. 
a slotter blade 96 coupled with the blade wheel, and support structure for 
supporting the blade wheel so that it rotates about the same axis as the drive 
assembly. The rotatable drive assembly broadly includes the drive shaft 98, a 
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drive motor for rotating the shaft, a hub 99. and a drive wheel 100 secured to 
the hub. As illustrated in Fig. 6. the drive shaft includes a longitudinal keyway 
which permits the hub and drive wheel to be secured for rotation with the drive 
shaft. 

The rotatable blade wheel 94 is provided for carrying the slotter 
blade 96 for making slots in the box blanks as they are fed through the 
assembly. The blade wheel is positioned adjacent the drive wheel 100 along 
the drive shaft 98 and is rotatable about the shaft. The support structure 
supports the blade wheel and slotter blade for rotation about the drive shaft and 
includes a circumferential track 102 and a plurality of blade wheel rollers 104. 
The track is supported on a stepped end section formed in the rear end face 
of the hub 99. The track rotates with the hub and is secured thereto by a 
plurality of screws. The track 102 is concentric with the drive shaft and 
presents an outer circumferential, inverted V-shaped track surface for engaging 
the blade wheel rollers 104. 

The blade wheel rollers are rotatably coupled with the blade 
wheel by suitable fasteners that allow rotation of the blade wheel rollers. Each 
roller includes an outer circumferential groove shaped for receiving the V- 
shaped track surface of the circular track 102. Thus, the blade wheel rollers 
support the blade wheel for rotation about the drive wheel shaft. 

The slotting assembly 1 8 also includes blade rotating structure for 
selectively rotating the slotter blade 96 relative to the drive wheel independently 
of the drive shaft. 

In more detail, the blade rotating structure broadly includes a 
servo motor 106 and a gear assembly 108. The servo motor is coupled with 
a suitable source of electric power, and includes an output shaft 110. The gear 
assembly includes a support yoke 112. a drive pulley 1 14 and two idler pulleys 
116. The support yoke is a metallic support member including a vertically 
extending leg section and two depending leg sections. The drive pulley is 
rotatably supported on the vertically extending leg of the yoke and is rotatably 
coupled with the servo motor output shaft. The idler pulleys are rotatably 
mounted on the depending leg sections of the yoke. A cogged belt 118 is 
positioned over the drive and idler pulleys and movement of the belt is driven 
by the servo motor. The cogged belt engages teeth formed along the 
circumference of the blade wheel. The blade rotating structure also includes 
a controller 120 for controlling the rotational speed of the servo motor. 
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In operation, the components of the blade rotating structure 
cooperate for rotating the Blotter blade independently of the drive assembly. 
The rotational speed of the slotter blade 96 can be selectively adjusted relative 
to the rotational speed of the drive wheel so that the slotting blade can be 
placed in either a cutting position or an idle, non-cutting position. For example, 
the controller 120 and serv/o motor 106 can initially rotate the blade wheel 94 
at the same rotational speed as the drive wheel 100 so that the slotter blade 
makes slots or cuts during every rotation of the drive wheel. Then, the 
controller and servo motor can stop the rotation of the blade wheel to allow the 
rotatable drive assembly to continue to advance a box blank without further 
slotting. 

In the preferred embodiment of the apparatus, the controller 120 
controls interruption of the printing assemblies and the slotting assembly to 
enable printing and slotting of universally sized box blanks. A sensing element 
122 is provided along the conveyor for sensing the presence of each box blank 
as it is fed from the stack and for monitoring the progress of each blank through 
the apparatus. Preferably, this sensing element is an optical sensor or the like 
that is positioned at or near the upstream end of the conveyor. The optical 
sensing element detects the presence of each blank as it passes the element, 
and the controller 120 includes a means for tracking progress of the blank 
through the apparatus based upon the driven speed of the conveyor 28. 

The controller 120 includes an input means for allowing an 
operator to input information relating to the length of the box blanks to be 
handled in any particular printing/slotting operation. In response to this inputted 
information, the controller actuates the piston-and-cylinder actuators 76 of the 
printing assemblies and the sen/o motor 106 of the slotting assembly in order 
to carry out printing and slotting only at the designated positions of each blank, 
and to interrupt printing and slotting along the remainder of the length of each 
blank, even when the length of the blanks is several times greater than the 
circumference of the printing cylinders or blade wheel. Thus, it is possible to 
combine control of the printing assembly and of a suitable slotter wheel 
mechanism to permit printing and slotting of such universally sized blanks in a 
single apparatus. 

Although the present invention has been described with reference 
to the preferred embodiment, it is noted that equivalents may be employed and 
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substitution made herein without departing from the scope of the invention as 
recited in the clairris. 
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What is Claimed Is: 

1. A box blank forming apparatus for use in forming box 
blanks of variable length, the apparatus comprising: 
a frame; 

a printing cylinder having a central longitudinal axis and being supported 
on the frame for rotation about the longitudinal axis; 
a drive means for driving rotation of the printing cylinder; 
an impression cylinder supported on the frame for rotation about 
an axis parallel to the longitudinal axis of the printing cylinder; 

a feeding means for feeding the sheets along a travel path extending 
between the printing cylinder and the impression cylinder; 

an interrupting means for moving the printing cylinder and impression 
cylinder toward and away from one another in a direction 
transverse to the travel path between a printing position in which 
the impression cylinder brings sheets passing between the 
cylinders into contact with the printing cylinder and an interrupted 
position in which the impression cylinder is spaced from the 
printing cylinder by a distance sufficient to allow sheets passing 
between the cylinders to remain out of contact with the printing 
cylinder; 

a control means for actuating the interrupting means to move the 
printing and impression cylinders relative to one another between 
the printing and interrupted positions during rotation of the 
printing cylinder and operation of the feeding means to enable a 
single impression to be made on each sheet as the sheets are 
passed between the cylinders, regardless of the length of the 
sheets. 

2. A box blank forming apparatus as recited in claim 1, 
wherein the impression cylinder includes a pair of opposed axial ends, and the 
interrupting means includes a pair of eccentric hubs within which the axial ends 
of the impression cylinder are supported for rotation, the interrupting means 
further including a means for rotating the hubs to shift the impression cylinder 
toward and away from the printing cylinder between the printing and interrupted 
positions. 
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3. A box blank forming apparatus as recited in claim 2, 
wherein the means for rotating the hubs includes a fluid-operated piston-and- 
cylinder actuator and a transmission means for rotating the eccentric hubs in 
response to movement of the actuator. 

4. A box blank forming apparatus as recited in claim 2, 
wherein the interrupting means includes a brake for braking rotation of the hubs 
at the printing and interrupted positions. 

5. A box blank forming apparatus as recited in claim 2, 
wherein the feeding means includes a conveyor having an upper run extending 
along the travel path and between the printing and impression cylinders, and 
a lower run extending beneath the travel path and the printing and impression 
cylinders. 

6. A box blank forming apparatus as recited in claim 5. 
wherein the conveyor is perforated and the feeding means includes a means 
for drawing a vacuum through the conveyor during operation of the apparatus 
to draw the sheets to the conveyor as the sheets are conveyed along the travel 
path. 

7. A box blank forming apparatus as recited in claim 6. 
wherein the means for drawing a vacuum through the conveyor Includes a 
vacuum bed supporting the upper run of the conveyor along the travel path on 
each side of the impression cylinder, the vacuum beds each including a first 
end that is remote from the impression cylinder and supported on the frame for 
pivotal movement about an axis extending in a direction parallel to the 
longitudinal axis of the printing cylinder, and a second end that is supported on 
the eccentric hubs so that when the impression cylinder is shifted to the printing 
position, the conveyor and impression cylinder bring sheets passing between 
the cylinders into contact with the printing cylinder, and when the impression 
cylinder is shifted to the intemipted position, the conveyor and impression 
cylinder are both spaced from the printing cylinder by a distance sufficient to 
convey sheets between the cylinders out of contact with the printing cylinder. 



wo 97/15439 



PCT/US96/15324 



-15- 

8. A box blank forming apparatus as recited in claim 1, 
wherein the control means actuates the interrupting means to move the 
impression cylinder to the printing position during substantially one revolution 
of the printing cylinder as each sheet is fed between the cylinders, and actuates 
the interrupting means to move the impression cylinder to the interrupted 
position as any remainder of each sheet is fed between the cylinders so that 
sheets of a length greater than the circumference of the printing cylinder are 
only printed on once as they are fed between the cylinders. 

9. A box blank printer/slotter apparatus for making box blanks 
from sheets of variable length, the apparatus comprising: 

a printing means for printing on the sheets, the printing means including 

a rotatable printing cylinder; 
a slotter means for forming slots in the sheets, the slotter means 

including a rotatable blade; 
a feeding means for feeding the sheets along a travel path extending 

through the printing and slotting means and for bringing the 

sheets into contact with the printing cylinder and the slotter blade; 
a first interrupting means for removing the sheets from contact with the 

printing cylinder; 

a second interrupting means for removing the sheets from contact with 
the slotting blade; and 

a control means for controlling operation of both the first and second 
interrupting means, the control means actuating the first interrupt- 
ing means to bring each sheet into contact with the printing 
cylinder only while a single impression is made on the sheet, and 
to remove each sheet from contact with the printing cylinder 
before and after the single impression is made, 

the control means actuating the second interrupting means to bring 
each sheet into contact with the slotting blade only while a single 
slotting operation is carried out by the slotting means, and to 
remove each sheet from contact with the slotting blade before 
and after the single slotting operation is made. 
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